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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a carbon fiber bundle, a resin composition, a forming 
material and a formed product using the forming material which have excellent electroconductivity 
(a low volume resistivity value, a low surface resistance and a high electric field shielding property) 
and excellent mechanical characteristic at the same time. 

SOLUTION: On the carbon fiber bundle, a saturated polyester sizing agent having a reduced 
viscosity of 0.3-2 t) sp/C is fixed. The resin composition comprises at lest the carbon fiber bundle 
and a thermoplastic resin. The forming material and the formed product are processed and formed 
by using the resin composition. 
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^m&7m®*x j mwmztvx^$>cr)j!)W£ lw 

[ 0 0 4 8 ] *?ra"Cttfflt*«3l9Bli: LT 

BBco^nffl€feSrfflv^7t^«f4(7)i^is imam 

v\ «fflBH**ftt4fc«>tc{i. 5l3S«fflr#K4*l. 
5 %tLh, J: 0 ff 4 L < (45 ISSKBr^X^ 1 • 7 %ft 
±. 3C{C#4 L < (4?l3S®lff#g* { 1 . 9 %Jil±0^# 

SIWB»*fciJW44r^. -«Wtc5. 0 %&.TX'$> 
5. 

[0049] *«w<of - a <y 7*H«aeiBtt±, ±te^a 

«i»8l5«^*l~2 6minO«tHfc:fl]BfL3tt<0*Ji 

t. f - a KftsaiBt** i mmmx'hh t , wm 
i l z^^fz^mimi'mmi^t<^ y ). «h • «e 

■T**^* 1 **. 4fc2 6mm*|8iSfc, fflliihigM 
3mmOiiar2bO» St»4t<«43-1 OmmtfOffi 

[ o o 5 o ] £ z\x\ mmmmimcowmmt tx 

JW ( 1 ) . ^®FJ ( 2 ) £*j8«4fc{4*3Rxv^ 3 
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«*■ ft-s-a-frfcSL (ttzmm mm 

m<Dfr®mfdi7icz-?/ui; 3 y&tzmmmttzm 
tit><D^mnm ■ tts-zttm. *<7>%m ( ttz 
i±$mmm #3 ~~s o%co$mxhh 3 ibicmu 

ZWklz&m (ttzli-kMim) &3%&mz%ZJ: 

( ) u 1 0 - 7 0 mm%v)&m?h 0 . 

iOff*L<ttl 5~6 0a4%O®18-Cfe5. 
[005 1] ^r*> , A^**** ( ifcll^aHSE*) 

ut. /£{4}ffiK<oai *+ 4 0 °ccr>mmnmn.T 2 mm 
[0052] %*mm^&tmMmmmitz%^z 

«»5~5 01M jgSl~l 5mmc7)EHT' 

bh<?>wj&ii< . Htffa l<j±jhmbu o~4 0^ 

-f^/P/SK «H2~1 2mmO|gfflT'S>-i». 
[00 53] *Jfi#Of - 377 K&mt(ift*K#ft 

2 5 g/m 1 JSLi:-Cfti«A*if 4 U\ ifz. 

5 0' &JX't>&<0tf#±L\\ H&imtfO. 2 5 g/ 

if •/ ^— t" fcfS4 •) , 7V -y iSLizVlX. 

w £<omu^mm&o. 3 5g/miuiL mz 

mi<liO. 4 5g/ml£UtT*5. 

[0 0 54] HMMEfctt. f-a 77h'If«l 

100gx500m l^Xi/U y^'-fcAiUifJL * X 

ioossii4*ffl^T»?>o<i3»TS-e-. zmizm 
coo55] *%mzmmmmLm±. &%<ti> 
[ a ] t mxvmwmmx'h swam 1 b ] t *» 

[0056] *f|BJi<7)fltj£g* [ B] fctt. fc*>*Ufcjfc 



[0057] frfrSJBfflSHHBWi: LTii. fflitf. # 
y^vyrVUv-Y (pet) , tfryy-j-vyf 

V7?V-y (PBT) , #y hU^f-^y-r^7^U 
-h (ptt) s ■&vx.*f-vy-f?9\s-Y (PE 
N) . M^'Jxxf^^'J xxf;i^, *ryx^ 
vy (PE) , ^urntruy (pp) , iKU^Uv 

^S^VV (POM) . tK'JTSK (PA) . jKU* 
(PC), #V**Uy*??VU-h (P 
MM A) s XVWOd-lV (PVC) s ^U7xXl^y 
4 h* ( PP S ) , !K!)7i-Vyi-f^ ( P P 
E); dfJ^fSh* (PI). ^UTShMSH (PA 
"I ) , #'Jx-f/M 5 Y (PE I ) . y*/U*y 

(psu) . ^yx-fiKMy, #oyh> (p 
k) s ^yx-f^Ny (pek) , ^yx-f/ux 

-TA^rhV (PEEK) . jKUTUV-h (PA 
R) % ^yx-f^xh'j^ (PEN) N 7x/-;p 
(y^-y^S^if) 7i7JfySi. 7-y*» K 

±7byFL^Ii^i:'t-S)o-CtJ:v\ 3E(cW 

[0058] *%mzm&ffi&gm [Bit txa. 
wbx-^zi-vymm, #vt>-#*-him. x 

y7xXVyx-T7l«., ^UrSHMB. XVxj. 
[0059] *^aj(cfcft6^^ttfflH§t LTU. IS 

^tsfcs fmmz& i<g hotf-mmx-b^ tz . l 

[A] Sfflv^ifctiO. ^S^twE-^4Srffi*J: 

[0060] Bfrf^^ a B ttfflBf fc LTtt. ^uyjm 
tts X 'J * - h ffiiifc «k ^ y 7 x- u yx-f 

^»it<^4< 1 1 1 w&tmaztix^z, ztmt 
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[006 1] a^ixf-i/ysMWBfcli,. x^-uyax 
[0062] frfriz+uymaffib LXii. x^vy 

jk (ft) m&w. iMffltz+^y (ft) mkv&wT 

t>tih. ^fl/VS (ft) fi^frfc LTtt3?*fct*x/i, 

*6«WfMi6. -imMX^-Vv (ft) M^fc 
fc LT(i. ^f-l/yJHMkt-MTt* (ft) 

JtUHtsS:**** (ft) *£ft#n*ASffi-£ttfc#7*5 
7 h Lfcffitz: fc h £><Ofc ##tf £>il& . 
[0 0 6 3] 777 htmZbZl><7)b LTfcL :j*A|C 
S£#fc3f#Be t'^;^#Sfrc7) l mt fc{4 2 a£Lt£ 

«K^WR*»*<0 1 ttefctt 2«2LJbf: **i 
fcft«^lg^#**W 1 2nW±*?7 7 h 
ftfi-g- L£7*7 7 hftfilirtfc#>W£>ix.i> . 
[0064] ^ftKt'x/^Jjiftttfc Xf-U 
y, a-^f/^fl/y, p-^f-yt-X^U-y. t-7" 
f-zuxf-i-y. p-t-7*f-;W^f-^y N b'x/uwix 
y, o-if;Wfl/y, Zb'ZMb Lxmf^tih 

mzx^yf^nt lw 

[0065] JJ0P«j|h*-;WMl**t^a^ll* 
*»*i:LTtt. (^^ ) 7;!)/H!xxf;H|ii 

ith. frfrl r^U;H?x^-f/^#fifti:L 
Tl±. 7?y/l«fcJ:tX7^?y;i«o^/K xf- 
/K row. n-7*f-;k i -7*f-;Wc«tl.xxr;P 
ftSWr4f4apH , 6ii*!& t s * * 7 y/H^fyWi L 
<MV^fLS. *^Sv7y€t*x/Mfc£ftfcL 
Tkt 77'Jnxhy/K ^^^UoxMI/K x77 
y a- l*y;i^fc>W£>ix£fr\ 7? y ox h 

-7xX;UvW 5 K&fcVrrW S KiMUWt3ri:* 
&E-fS.Ifc&T$£. 

[0066] ±iea'A«M-^#fc LT(4. #7X&&& 

f-V y • 7* yxyftfi^-ftrf A ( S B R ) s 7 7 U n 
x h y • 7'? y'iyM^#3'A (NBR) frfc'oi; 

3" A , y 7 7 y /H?7"f-;l/& fc*<07 9 'J 
Afc .fctfxf-i^y • rnti/> • #itg^'xyZ7nftfi 

£#:fA (EPDM) &Zff)tf\)*l'7 4 y%3J»tf& 
if kit. iK'U'J/^yiy, xfl/y ■ TufV 
y • ^ftSvxyETcftS^ft^A (EPDM) 



[0067] *#j|fc:fevvc#* u«f-u yXMKfc 
LT»i. PS (tfyx^y) iwfi/yM^ 
HIPS (WRPbK'J^f-l/y) ^^Aa-ftxf-uy 
^S-^*. AS (7?ynxK'J/P/7^yft«£ 

^o^fi/yayui^*, aes (77 1/nxhy 
;w/xf-i/y ■ 7oe^y • #ft&vxy:/A/xf-v 
yft*£ft) , abs (T^yoxHj/u/y^xy 
/xf-yyftfi-£#) ,mbs 
7^vxy/xf-lxyJfcfi^#) % ASA (T^'Jox 

h v^/xi-uy/ry y/u^AftM-^fc) ^for/A 
'SMk (ft) **WW«»rs>*i, «f*»Tfc1*t:PS (jK 

y^f-uy) »o^f-i/yaa^*, as wjox 
hy^/x^yftm-s*) npix+vymgs&to. 
abs (T^ynxby^/r^^xy/xf-^yftS 
£#) s asa (T^yoxhy^/^f-i^y/T^y 

/1/rfAftfi-g*) ##£U\ 

[0068] a»a»4 *■ y # h ffiig ( OT. p c 

fc *7^y t td±m~JxxTii>b S-RJSi5$ *S i fc ic 
i Off^fll-feST^^H 1 ** 5 ! 000 0-10000 

[ o o 6 9 3 i i-cv^e ~ffi7 x s-ivmL-^kn^w 

MblX\$, 2, 2-t'A(4-tKn^y7i-/H 
Tn;^, 2, 2-t*7 (4-bKn^- 3, 5-y' 
^f-;P7xX/l/) h'X (4-tKo^fy7x 

x;p)p<^y. i, l-t'x (4-tHn^y7xX 
/U)X.fy % 2, 2-b'^(4-tKD^y7x-;H 
7^y. 2, 2-t'X (4-fc Fo^y-3 , 5-y*7 
77y. 2, 2-t'X(4-bFDJfy-3, 

5 - ^Xf-^7 x -)V ) 7u)Xy s 2 , 2 - t'X ( 4 - 
hKaJfy-3, 5-y*xf;|/7i-yH7nA-y. 

1, l-h*X (4-t Kndr>-7xx;i^) -/^nMt 
yfeitXl-7xx;U-l, l-h'X (4-bh'D^fv 
7i-;K x^y^rfc'*W^»ix. in^>ti;#34$)l»v^ 

{is^ifc t-cffiffl-r§ t fc s . 
[0070] 7xxy yx-T/^StH (Ja 

Ts PPE^fclSt) fcLTti. 7nn*;UA+. 3 
0 'Ctil^ L^H^feS* 11 0 . 0 1-0. 8 d 1 /gco 

a^#* i #^L<fflv^ix5„ jifmtztt. *y (2, 

6-^f-;U-l, 4-7iil/y)l-f;k 2, 6 
-^•5-^7x7-^/2. 4, 6-hy^^/l/7x7 
-;Uftm-^#:. 2, 6-y7f^7xy-;U/2, 3, 

6 - h yx^/P7x7-;lxfta^#=5:f ZMb LXmf 
hZbifiXZZ. 

[0071] ^ii^$&mmi±2wi±.*mmLxh 

X < . IfWCll A B SttttftfcfcfcAS AtMttfctit 
ASitBlfcPCffllifcOifi^i?^ PPE^itfcPS 
IttftttH I P S8filifc<0ffi*£*rti\ P CfflUfc P 
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[00 7 2] 4£. *<»>#14, OTtKHXAtt. fi£ 

ft. 4^ii2aiStLli^^ a B B tt«ftSr^UctO<7)- 
g& (513. «MMM>7qMXETF. #4l<(26 0 
Wcjff4L<.U5 0MXJSTF) fcttAtt 

®mtbx\t. mt&xvTsmsi. !i?yx*f/H» 

ft. ^'J7i^y^7^ )>'ttft. yitV*i-7<>® 
ft. &JHmft£#W7&*U JlttWCfi. PC Sift 
4 fcti P Cffift fc A B Stfft fc oa*-&ia*4 fcii P C 
$ft k A S Afflft fc <7>iffl*-£;b-£ i:PB TSfftfc J: / 

mmt mx-^bit. p cetftt #y r s fw: oh 

PCStfttfdiPCgtftiABSifftfcOfi 
^fc*4«±P Ctafti A S Affifti: cm^hMiL 

ftt^fi^^. PPEttBgfcPSflMtifcttHIP 
S8fft fc <9ffl*-£-;b-£ k $ B B B tttfft k <0fi*^fc^4 if 
tf>W£ff*L<¥ff4<rk#T3 4. 
[ 0 0 7 3 ] ttAtt»l!8£ffiffl L>t«^Ct> . Jfc 

m&^x-mmm [a] ^E^s^tstt^^^^-r 
4 £ t 4 . mm^&mmt ix #y 7 s k 

ft. sjf y*i^7 < yfSft. jg B B Bttfflfto^< 1 t ia 
mmitziix^&zbmti^. znmmmm 
ii2m&±mmixi>£<. zmui.. #vt$v 

S.flttffiftk^ifi*£*rti\ jKUrntrwyfflftfcjRfi 
tttift fc oa^fc-fr* if£75MSrM L < mf 4 d k if 
X'%%. 

[0074] tripbxy*\s7 4 y«ftkti. x^-y 
y. rnei/y, 7ry-i. ^f^-i> M-fcv 
- 1 . ^tV-I&^^WBHW* 2~1 omm% 

<7)a-*u7 < >£±tz&ffi$M-&t Lx-ktsm&m- 

* (IS*) ^»W*;l'#>'l««Fttft^7yfl:^*=S:if 
$ftfc LTJi. ^yx-^yy. ^J7nfi/y, rff'jy 

?#4. 

[ 0 0 7 5 ] ftfe . *«BHt=tJft4*»3&>4aU B ttffl]ili: 

®w^zm^&km$LL'&mmx'fo*). m&xv 



[0076] ^mzmim^^mmm^t i 

• T. WWff*l,<U:flMaSI5 [A] tO#ffiJg*t±(7)ffii 

[0077] *3MBfctJV^r , ttCffflKrtfy 75 Kffi 
ftii. 1 5 0-CfiLh^a#^W-r5±tc. IH!6tt*3*ft 

uvmmx-h y . mmm txa^ 

ny6. t-foy66. 74oy4 6. -Mny6 l 
0. Noy6l2« -Hny9T. -Mny66/6 
T. Hny6T/6, 74^6 1/6. «ny6 
6/6T. -May 6 6/6 I. 7-fuyi 2/6T. 
■Moy6 6/6T/6 I. 74ny6T/6 I. 7-f 
ny6T/M5T. 7-fnyXD6. teXitZti^com. 

s. 

[ 0 0 7 8 ] 4£. (fcfclWWfc) K^O^tt 
t^tT. S^tt^^7^y^m^#. ^7^1^ 
^yxxf^yx- r^x^xb-?-. *ry 
iXf/W 'J xxf/H7X hv-^r t'^ox 5Xh v- 
*^S{ftLl. l84fe{i2mi:Oli^sSr»LT. 

4. • 

[0079] **4^yx^T^fflftk LTJi. 
t. y^^^yKfc^ya-^kO^^i. 
hy^l3S*^i. t Hndf ^*;p*'ye<7)SSI^-!fe. 
Z^SSi: ^y ^-/kW^Mfc'W^, * 
ttWlcte. ^yxf-vyrV7^L'-h«ft. ^'JTn 
fi^yxL-7^^-h^ft. xvhVX+uyTi'yf 
i— hffift. ^y7 , f-vyrV7^i'-b«ft. #"yx 

ft. !i?y>-^n^df-ty^f-uyx^7^u-hfflft 
fci^'JlfUy-l, 2-t*7.(7x/Jfy)X^ 
y-4. 4'-v^;U^yi^-hfflft^:k^«5*\ 

yxf-ix-y-i, 2-t*x (7x^y) x^y-4. 

4'-y^;U*'^r^b-ffflft^kcO{2*\ ^'Jxfl/ 

vjvyfi'-h/Ti'yfv- b®ft. ^y^f-u-y 
f-V7>u—h/^y7^i^-hSSft. ^yyf-uyf- 

? i/- h/r* y s/*rt^K* y 1^- h^ftfe 
y y ? o^df ify ^ f- u y t y 7 ^ y- h /A v 7 ? 
y- mm%mm&w*?$&mmih ; k a<t^ 

4. 

[0080] »ts**BHtflF*&*yx^T/i'ffll»'fc t 
Tti^yxf-yyf y7^y-h^ft. dfyrnuyy 
ry7^y-h^ft. *fy hy>^-yyf-y7^y-h 
fflft. ^ l J7"fyyfi/7i'i/-hffii, ,-Kyx^yy 

i-7?is-h®mzmfhzttfx'%. xmtL<a 
4?yxf-yyfi'7^y-b (PET)«ft. ^yy* 
yyxy7^y-h (pbt) ^ftT-$>4„ 

[008 1 ] ££T. itV^fiSttSjSJ&fttft^-rS* 
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■S#ufefcofc»L. fl£tir«l:7x7-/WSlfi (7x7 

7-/k 7x-/i/7x7-/K -^-71 — /V7tf*7'y7 v 
7iy-^77H;k i-yh-JUTyj^iW 7x7 

7-fe'>-£te i^z^y^y^) . #^x-£tt. 

Mt^ttfcLTte. 7 x 7-/1/7^7 -y?©)^ 7x7 

[0082] *»jrcjl§v ^ixl> 7 x 7 -;WftttK t L 
Tl$tllft*:*><7)J:LTkL 7 x 7-/1/7*7 y 7, * 
•/i/ySt7xy-;i' (i OW^^^ttt^i 

ft&vnzizim-thmtitzfm&tMMi&t *%m- 

[0083] *w%nmix vx.zt;i>&-?j : Jyym 
t m*-£bitz> t ifW^co^i^mMt.zm^h m 
msm^tLxa. x^f-uy^mm. 

[oo84] *%w<DWtiztz&m*. mmmsm i o 
oa*%t*ftT, rnrnm [a] hi-ssmmxcd 

& i n.m%*mx'hh t , mmvmm&tmiz < < , 8 

5M4%&SiSi:. J»B$co«firfx#ffiTU j£®14 
tt8~4 0a*56««WC*S. t"J*>*tl5-3 0S' 

[0085] *mxv®mmjmM±. zcomizmt 
mitry^y^t') . U7^ sK'jfWTv* 

;l/*W 5 F&KE£k') \ tmk (fflKSIS, 

/HL -fVi/77/HL 7 7 S7 7 7 5 VJ/77 )/- 
K 77$7**7x-K a»^'7-^'7^if) . 
7-y*^ (PTFE&i:) . isVa-y& 

*iwi:-7^*^'>A) %k') . mmm (iwb& 
Hft. mmz&, ih^a/uk mY^yfjy. mc 

Ail. 7/1/?. #*'Jy&i:") , °T^FJ <'jyKx;*f- 
/i/&£) , SSsSSSW. KfcBfrjhJH. St*HH 



hhsm. saHHJtKaL tumi #JWL BjJI 
7S F*if) f^s«ns, mart. 2ffiiiy 

±7V 7 H Lfc^t t ffiffl-f 5 £ t £ . 
[ 0 0 8 6 ] £ Z TV* -3 tt % 73^W#tt ( «i 

imm. imwfc. au, b^. ^sTjtix^i: ) . it 
Hi. frfrh%mkLx\±. mm. -mi. ?>v 

7, **'J7 *U-tW ^7h^-f K YJYvJ 
-feh'^^^h. X77^^fh. ^^'JdN 

It, *'5^h'-X, ^*7X7l/-7. #5X?Oda' 
71^-. z«[fl:^U7*T>', IMkf-^x IHfc 
SlSs s-f[:7yf- ; &y. )K'J y ywtuv*s*7^ 

iSs *7ii^^y7A, *'7S7/l/S- , 7A , >-f^ 

mm., 37.h. ^tt^fc*^A*77XA^, *7x«i 
Its 77Xft^ ^y^yo-7-f wtf-fy* 
^fyWrW&tfl&iL^. 

[0087] ttz. izx'^?mm&tt5-tfk\i. m-n 

ttt*UTV^ftfc«tV»V\ flJltf^JR (e^*, 71/ 

-7*t U#>DWrif) , iiltt . 
t-yiiy (A-t'y/yy^^k') . 7'77r-f h (M 

aMBt**r**«*r^ 

nxf, ittt^t'w^^xA^, *-^7 
7 7-y^*WStV\ 

[ 0 0 8 8 ] *»!B<0«llittJSSlKJbK*«*f, 

* t (£gftc h* 7 -f 7V y F , ^=5: klz X 0 LT t 

[0089] *«HH<0*B8iffl«*tt. Mitfltaj^ 
jH^««5«taii»iS«3^if) . 7'n-^. UK 
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jytyhv-OTJ yy'&Btck'n&H&umizx ->x 

-k 7V7u7wzmm-thc\ttfx**z>tf. mm 
h. tufs^-yHi, -wtmza, mwmcDWtmtim 

U W3i. X-f&Ztl,z£-iXi%L>1xt:i>cD$: 
-y h t li. m$& 63-37694 

sid^r. m&tf^is'vhcD-g&umz. mi^mzw. 

■m%*£&mtix^xi>. wmuztemztix^xi> 
*\>\ mzm%&imztitz%im'<i/-vhn%r£. n 
muz\±m§£iif.i i><ntmti\ &&w±wmztit: 
mm o i>m&m ( t L<\±m^) mm&. 

[0090] *^BJCO^flifflBg»^^.l.^a a p* i . ft 

*lfc3Mtt« 7J^W#tt (^fc&Jg, £*fe 

[0091] roiB^V -y h £*Sfcfctf>MBfc: J: «9 
tt, ^U:MX£fcVvt\ ft*u«WHfc s 1}¥&ffi& 

«ttfiS* I ft< T* S«|flJ* J S>5 . -y hgfco^T 

[0092] mie^w htm^tM&jmizx&is® 

StizH^X. ftfifcSWtt. *W»tt (3IXs Hff* 

**&<-rhzkiftffiei>&tf* z<7)®$. mzm 



-imp agar**, itaratgcovvm. /X/P 

[0093] *»B8fctittSje»i!Wi. fthJt^J^WI* 
e^*(tT'^<- ft*Lfc3Wtt£ft-rc#4fc*>. 

5 0 Q • c mJElTTJbiKJBifti: LTfflV^ 
<!S^)36«jff4U^ ^a a ni:LT{i, *(0#MWl«afi: 

*JSSttt#. MtL<(±5 0Q • c-mtelTTfc^fc^ 
iV». ifSL<«i3 0Q ■ cmlilT. JEt=ff*L<ttl 
0Q • cmfilT. b<0hV2Q ■ cmJSPFiWtLW 
[0094] *»Bt:fiv^{±> mm$%£tiB£9fe 

•tz>m&x*ffim-z>^. m*mzmwmwm 
<vmttfti,zmfi2itz>zotzLxmifiZftz>. 
xm&rfttit. imm&tjLm^m&t^mms. 
zti&w&twffttftzm: mzMftfmizxim 

t&%r£l±. miftcDMJtfrfotW&liftcDmziiLWL 

i7T>y-hizx-&mmt&&m.t:m^xfmixm 

[0095] mzmtmmn.miim&frt>M%.t 

1. zzx^otmmtmjmtii, m^m (mm 

0. 0 5%OT) VWiVffi®. (I?70mmX61 

2. 7mmXfA2mra) ^^TtT^Sg^^OIWt^ 
-Xh*»|iS*Lfcp|llis"((lxJS*iB) «I 

m&m. femzffmmmzmtfcmtz^ 
^x. mimw^^^mmimt. wm&zxmr 

httMR6 58 1 ) SrfflV^fc. 

[ 0 0 9 6 ] *^Hfc(tS^Bn D D {i. ftfifc* 

^ffiffijtft* 1 ! x i o 6 a/tMTTb &8jmt ix 
mmzimmuz< < , 

* t < Ji 1 x l 0 s n/OSLTTftS i> <W 
ffSL<ttlxio«fl/DiaT. S^tJfSL 
<ttl x 1 0 3 Q/DOT. t x 1 0 2 Q/DW 

[0097] aWfflHttJV^T. *ffiffiSi€r Wtt «K 



7 4 ju&if-ht l zTf$,B%ti&iEftm>fm& (*$8 

0mmxi|i8 0mmx^3mm) £fflV^!>. -fcoK® 
Jt£s (S2 0 mm 2 0 mm^gitilttH-X 

SHfiSWh^ fcSV^B*j4H=2 0m-m» *S#|*|fc2 

tt^-*bi^3*lTVv£^fi2 0mmXg;5 2 0in 
mOSH<^4>C^>*l^ n Q n «04''l>^fc : 5rS i. 3 tM^t 

.#B<*#*0. 0 5%JJTF) t=T»©c*Lfc. ;i 

(1) -(2)IB»"(3)-(4) HtomSUfifiMW)* 

iWR«3*rto«saHaiJ: u ( i ) - ( 3 ) n. 

( 2 ) - ( 4 ) ^mmmm^^mmn^m 

ffifitfifcU «$^2:«Sri4&OT<Mf-e^KM^ 
fcfcit&IIBMffifc Lfc (#.flBiQ/D) . Srfe, « 

c o o 9 8 1 Kfc, ^wm&vim&ii. mitt 
mm&mr%<. mtifzm^&ztts-xzztzisb. 

1 GH z fcfcltS ftlflv-^ 1 5 d BjJlbT&i. 

lis *<9«#£V-/Pr-Wl 5dB*jfO»a. 

6<8^*r»S. *P4t<l41GHz(C«V^T17dBJa 
±, J: , 9»iiU<{i2 0dBJiLli, SfeK#4L<tt2 
3dBJ2LL fc9fcft2 9dBJ2lbMJ*U\ 
[0099] *mi<£i3^X. nftis-frmiMfct 
h&Mlfrli. mi 5 0ramXf$ 1 50mmXjf$ lm 

1 5 5mmXl? 1 9 OraraXft? 1 mmOfff, IS 
$ 1 2immOi%SSr*tl)-'N'7^y/^l:Sl . 5 m 
m08*c7)ey^-hT'E^b. -?-c04"C^^ifgl 5 0 
mmXl? 1 5 OmmXHi? 1 mmOIE^cWSSrflJ 
>9iii1\ £<3tyy-h^W7^M2:[I3t;:^-f8© 
J3fC, h-y^'-h (8) fc (9) t<OiaPWil0 5in 
m. eyy-KlO)fc(12), (13)fc(l 
5) fc-OHPWi 1 30mm, tTy^'-r- (1 1) fc (1 
4) fc<59fgH{29 5mm x t?y^'-F ( 1 0) fc ( 1 
3), ( 1 2) fc ( 1 5) fcOlBIPBil 1 5mmY* 

xhtmfii. &&*m (*#¥b. o 5%ot) 

* M6fcTffV\ y-/^',if^^iTR- 17 3 0 1 
A (7FA>-fXb*fcSl) . ^.^h/UT^y^-f-ii 
R33 6 1B (THA'l/T^haR) fcJBK 38% 1 
0MHz~lGHzO«H-caUeLfc. 
[0100] H^Otta@*fJEK«. «I, oJ: 



))02-146679 (P2002-146679A) 

» Q D ^«ttfcJIf43Xhffi^fc?>|Hl^fcvg^§-tJ-.i. 
fctttett. IWBHiSftfcfcvvC. flUS99R [A] offln 

£<Ifc#*faU\ 

[oioi] *^cfe(ts^rf n {i:. mzffiimm 
[a] icjBHur. fl»i«wttJt*»rciii<*v^itt 

&*fcil£?V^fctf>, ASTM D 7 9 08»(* 
^t>fl|E(BL/SWD = 16) fciJVvc. 4 m 

m (1/4'Of-) ■C-<7)ft(f®tt*^'5~4 0GPac7)' 

mmrhzm&t Lxm^&offWt&Tbi. ntt 

<{i8~30GPa, £*)ft£L<l,&l 0~25GPa 
4>«gfflT* &&B&t ixm^l <n&*8m<rym& & 

[0102] *%mzm&im&ii. mv&mmx 

JMWtfcfteTSifcft. UL-9 48t&{=iJVvc, 
1. 6mm ( 1/1 6>fyf-) ffTOWKtttfV-O* 

*1-&<0##4U>. V-0?»ttfckt UL 

-94S18 (Underwriters Labora 
t o r i e s Inc. Tt*5^*EBBWHIJ»ffi ) 

•J 77) <7)**^>-?-0}gTttco^tt^fc'lcJ;OfflSi5 
iSim-WJf "JSV^fcij wc V- 0 oS^feft 

[ o i o 3 ] *mH(=ft(t«jeNW2. 

S<"T4ifc*«n6T* 1 9, »4L<{«JS* J 4mmJiJl 

T^i*i^ B a n fc L"tffiv>s<o#*arc& o . i o»4 

L<ttPW3mmOT. SfetJf* L< {±1*1^2 mm£l 
T. fc"?*>ftl. 5mmWTOSl*!^ n a n fc UTfflV%* 

[0104] ^muzmifm&nm&t ix&. m - 

totaWtt, 7J^W#tt (#K3Htt) 

fcm»«y-^Fe^g**^v«ffl^«^ • mm® 
scoA^yy^fc^'fc oi?t-Hf * i^mt txm-fh 

til. Z*)M:MtJttt. *3£?4XTM. S-Ym.* 
Vny, »l=ffl«^«, PHS, PDA (*^©5rfc' 



(a4))02-146679 (P2002-146679A) 



[ 0 1 0 5 ] 4fc. flfcfufclWtt** LT^Sfc*. « 
jfcgSf? [A] O^igaiTC^l/^ISfeitttSr^tS 

I Chi/-. ^Uay^x-^HBH^^-yHrif 

[0106] *|^-CV * 3 MBHJIttomH&COV > 

[ 0 1 0 7 ] *-f . HI (±. ffiBJ^ifl^flet&KK 

h*bkh(i)~(4) **:M!h*u £*i4>ii, 7 

4 /PA?- hfcTJOBSii* IES3W)J«Rft (*§ 8 0 
mmXfl8 0mmXjI&3mm) SUtt^— .2.1- 

ltt^-Xf ( 1 ) - ( 2 ) IB, ( 3 ) - (4 > mcom 
fS^M¥tt*&Zim<V$ffitB£Lmt U ( 1 ) 
-(3)0, ( 2 ) - ( 4 ) iao*$RJKStfi<D s Pi%ffi£ 
(B^OWSSMi: U 1 0ty7/«L, 

[0 108] <MC % *3WTC^3«»5'-A'H»D»e 

[0 1 09] H2(i. «*^-^FttSffl^tS 

[0110] Hie. H3ii. Wfi^-^HtttaB&t* 
K«ft-<0¥BSH'C*4. 8-1 514, '-tfc.eh.ty*'- 
h ( 8 ) - ( 1 5 ) SrS^L, 1 6J±tt#s/-7H*ttai£ 

tt«rr»gic*Lfc. JBBis* yr/i«gu igh 

[0 111] 

t<4. ^T*«BH^ajgjf6i|t:fi-t-sit5. 

[0112] *«"ao5aawts*fl]Bf Lfcf-a -/th 

( 1 ) mm 

f-a vrKjaawti o o g£ 5 o om i *x*sv yy 

(mffittg/m 1 ) . 

[0113] *^HJO^^II^cfflV^^fflSiffl^ft, 

jurists. 

( 2 ) fMlMfcffi 



si-f. Hi 2 . 7mmXf$70mmXf§2mra^ 

S-frT*»4>. tHGRm (*#¥0 . 0 5 KBIT) TiPJJg 
fcftLfc. MSfclRLTtt, ©xJISiSfcmSfcE* 
U W&Vt1Ssmffir ; fV9fr'iM-*-9- (7 
hVKy-f^ httgR6 5 8 1) fcTSKLfc. fiffl£«m 

T«L£i^£ll*fiSMfcU: (JUtMiQ • cm) . 

( 3 ) iSMStil 

£-f. ijs8 0mmX*$8 0mmxjp$3mm<7)MiUt 

fc. &WC\ 01iC*-T4@HfftCi|S2OmmX^:$2O 
mmOffiffl-C^«tt^-X h (S*ft£ (1*) 

tm#m (.mm 6. o 5%wt) 
( i ) - ( 2 ) ib." ( 3 ) - ( 4 ) ^<nmMmm<m- 

( 2 ) - ( 4 ) fg<7)«J*ffifttt<7)¥%ffi£ ftSrfflOfEiB 
K.&VhSfflffim.t LIZ. (#ft(41 ogQ/D) . & 
(TKA'yrXhaJ8R6 5 8 1 ) S-ffivtf:. * 

aiSTiii oifyr^aa^L, 
^. 

(4) W^-^Ftt 

if". 02t^t1il 5 5mraX|$ 1 9 0mmxif§ 
lmm<?)g». 1 2mmc7)i*>g5:*f-S.>'N'>i/' 

<7)4>'ll^^ilSl 5 0mmXft§ 1 5 0mmXJI§ 1 mm 
h*Sa»S*T4»t, tfiS&KSB (7K^*0. 0 5XJSL 

t) tus^uc (#fflidB) . mmirv^y^ 

X Y WAZ X'rt^ . Sz-A' h* Jl« «/ ^ ^tiT R - 1 7 3 0 1 
A (TKAyT^httlD , ^.^.^hA7^7-ff-{i: 
R 3 3 6 1 B (TFAyx^httSS!) 5•fflV^. jffeSl 
0MHz~lGHzc7)KHTS!i^L^. ^*J. »TC 
(i 5fxr^ai£L. 1 GHz?tf)gff5¥%ISffl^ 
fc. 

(5) SOU 

A STM D 79 0 (^N*y|aBBiL/*§D= 1 
6) C^L^ftff3¥14*tTIFffL^ (#{5(3:GP 



a) . mWtM&KVMMte ■ 4mm ( 
f-> X\ mmo. 0 5%ITFTl£f»L7t. 

fc. 

<6)'BSMt 

U L - 9 4 £fe(c«8! Lfc»8tta*fc: rffFfflf Lfc . M 
VvfcKiW-tfXEWil. 6mm (1/1 64 y*)m 

x\ tmfr<Mmiifo£X£Xi y < y- fcxit 

h*«*Ufc«ffll«)flaaBIIS* 6mmM-h 'J 7 ^ 
SI 6 mm) 3 -££#6 1 2 OICO&B&T 1 0 

iHase*u f-a vTvtaam mmekxia] > & 
ft* . ftfcfutf - 3 77* i?jgmMtfc£ft* jmhc ux 

Sr 1 0 OllXkti i . 2 
[ 0 1 1 4 ] ft3WWtfcfrtrS*tlSBl!KUx 

xf;HW^^ («^t«tor(iKSH0 ( i ) , 

( 2 ) 0#«{i»*IWffitTai«L.^. JLftW 
fcli. *#*0. 0 5%lTFlz&igilX^Z>-?4 : />Z 

mmmLx^zmwrnommmt. znmim 
immmm%TX'A 5 otx 1 5#hm!l ^n#fflm 

"FT 2 5"Cx 1 5#I§#». SLK 5 0 %#H^TT 2 5 

■cx i o%fsmmLt&P)nsmb&mi\'c , (wi- 
W2) x i o o/mij^nmuz (&m*mM.%) . 

[0 115]J!fa»WltlSB*[B] 
; i Ji-IS4 0mm 1 y-f^Ig5mmX3, AWl' 
&K3 0 0T:. UliilOOrpm) >-*7^- 

[b] saaawt^+fc^as-frs. roidtt-ai 

it t * -T 5 m m fcfijff t X . ^ 7 N £»fc . 

[0116] #ffij£gf!t?)«IS. £ itf **>fi£*ii* 
l(c*LfcjiO-C*4. ff^ii^b-y h£8 0°C(;:T 
5 tmVlkM&'PX'ftfSiZittz®. (ft) B*SMffil! 
J 1 5 0 E I I-P (X9 y i-ES4 6 mm ) ttA* 
Wl«3 2 O'C. OrT'ftftiJfi^L. 
( 1 ) - ( 5 ) EElltftftfiWMcftU:. iM^iS 
lfcSrt. 



(4 5) )02-146679 (P2002-14 6 67 9A) 
- h y -y -y f--cmt& . &V v£\ HSfeW 1 fc H 

wrare* 3 -y 7 vmm ( mmm c a j > ' 

( 1 ) . fiafn#yxxr/i^-»M ^/Hof«il£ 
f-3-y7"h"^«^10 0ftl%frSt. -e^-m 
0. 2M&%. 1. 8*fi%T&r>*:. 
[0117] WM, Htfefl 1 1 Hft^r^tT^ 

8 

pfi LTtt&w^ y xxf;nt^f ss>rmn*%tott: 
yhiznmzitz. w.£*<7)8mmg&* , wittm 

%tft>m.M ( 2 ) <0*j8»4^t4*SRxv^i/*g ^+ 
ta«U MS]?J (2 ) tfD^JSJKifcJi^SRxv^a 

>x'&mmm<r)&« y^yxyh m%titiim<v8m 

^imSr 6mmt*-hy 7 Vij 7 ^-t^Brti . <^ 

mm' la] ) mi. #w^ 3 yrHK*wtt*j 

ttfilWsKUXXTA*^ ^>^J> «S^J ( 2 ) <0 
f«HKi, f-a 77 PJ8HM* 1 0 0«*%t1"5 

[0118] «uaw-tt. lotM 1 1 mmzimizx^ 
isvhznx. mmtz&Lt:. 
mum 9 

mmm 1 1 pwtt*ftfcr f - 377 vmmmzmti . . 

[0119] <^fc. *#*0 . 0 5%tiTfc+^S^L 

7t:mai(o«B£s« [b] , ^flw>jK^2«jfasai 

(X^'Ji-^Omm, ^-f^.iIg3mmX5, ^n* 
Wk&g2 5 OX:. Q«R2 0 0 r P m ) CrT-HWS! 

[B] «ffcii%-U3tvx^-^Uvh&ffl«1-4. 
[0 120] ZCD-ZXf-sO/'yhtffiimm [B] t 

(X?'Ja-Ig4 Omm. ^Xlg5mraX3, ^N* 
Wl^ffiS2 5 0 , C. HffllOOrpm) O^yjfcy 

ttfi h , 0.05 KJaTte-HHlS! L J5ffl*<0 
f-a vrKISJ^^t^ F*7yN-*^fSAL. fll« 
^« [B] . *<0fl!iOiS^£fl8RtlBt5B+t:*aS-li: 

4. zcoziizLx'&^tittmmcomwiimz'tG 

tS^HM, ^7^-T'5mmfctJJBrLT. ^ 
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[01213 ^ffi^SWSM. ii Jtf *<0E£*tt« 
1 fc^ Lfcil . =f#^iX7t^.V •/ h £ 8 O'CKT 
5«HfiUJBS+T«»S*fcfl. (tt) B*HMffiK 
J150EI I-P U^ya-Ig4 6mm) fc"t^ 

( 1 ) - ( 6 ) 3SE»0*iiCitfc:ffiLfc. f«!££^ 

les-r. 
mmm io ■ 

BHELJfcftSfcif'J iXf/Ht^ ^^nn^*«f«** 

yh^fttUfcjMUaaWt («J£M5R [A] ) &** 
•JRlM ^'y^JO#M(i. M#i$*t3££ 1 0 0S*% 

[0122] mwtm^mm i b] * nwaa u 

?'J.x-i»§3 0mm s AWI/fflR3 0 0T:) fct. * 



(c+^^L^IWSai!^^t^ (ttJ£SX [A] ) 

[B] ^^sawts+t-HMrtis**. ^:t?ox 

[ 0 12 3] Dai«tiif<^Bii5J:^OE^*4« 
1 £5* Lfcil 0 T& h . H4>iub 7 1- £ 8 0 XJfcT 
5Vffl&±nm*X'ftjfk2tt.®. (ft) B*SSPfg 
J150EI I— P (X^yi-ttf24 6mm) {CT>- 

U ( 1 ) ~ ( 5 ) mto*VMMMS3M&L 
[0 124] 
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[ 0 1 2 5 3 5rfe. «1 fc*5»t4«fJfi»3R09EEttT %. Lc = 1 . 9 nm, 0/C = 0 . 0 9.^ 

<^«^i> CF2 : a&e»*PAN». 7 -f 9^Vh»=7 0 0 

CF1 raSIS* PAN*. 7<7*yy%L=l 200 0 0 0*. T%mi^iiIS=8^m s §(5H68ffftS= 

0*. T%#^iE@=5^m, §l5SKBr#j^=l • 9 1. 3%, Lc = l. 9nm, O/C = 0. 0 7, ^ 
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CF3 :<eaK»*PAN3R % 7-f5-X>'h»=24 

o o o*. ^mmm&= ium. ^wmws.= 

2. 0%. Lc = l. 7nm, O/C = 0. 06. 1M 

ESI: *&145?#J&tf yxXr/MSfflt GMtM?? s 
P/C = 0. 7] 

E S 2 : imH&fflkXV^XrtWm V8o&m.V s 
P /C = 0. 5] 

E S 3 : *JMSHHfeIf 'jx^-f A«B [itTcftgT? s 
p/C = 0. 2] 

Ep :Xtf**/fflB[«^ x ;l«Ep8 2 8fcEp 
10 0 1 fctf»fi^£a^£JH^T*4MH:Ljfc« 

J^KiJ (1) 

B P E O : ^ffiSttSFJ [ h'X 7 i^-^Alf l/y^ 
1M K ( 1 0-3 Omo 1 %) ffjtfft] 
. . *HBN ( 2 ) 

PA : *JWb|f'JTS FifJi (80 SSAQtM 
ny] 

PU :*jStt^iJ^>^y»JB [1, 6-^*MM f- 

^-h^M^U^ge?^^^^^^] 
MHR'CB] 

PC : tf-'J htfli [GE77^f7;xt 

mu*y-yi 2 i ] 

P/A : XViH—X^-YtTWa-VyiV-X+V 

W x.)v#mju tv^ k f r 2 o o o ] 

CB :^-*y77 7?[7r-^7 77] 

rp :#>Jy CfHk^x^ (») gy-Ax^-t/H 
40] 

Ph : 7i7-;k/t;7 7? [{££rabX (8) H 
PR-5073 1 ] 

1 . im s^^oja* 

wm&mvti&ams* 4«. ttaBtffist. sissis; 

2. iKSittEo&fK 



.[ o 1 2 6 3 {h u it««*v^itST* ya-^aW 

ST* DfiolSftlM X*U D*S ^iBHBtfcJBir 
UttMl (4fc«a*0!2) tt. ttffli«J&2iu 

[ 0 1 2 7 ] ffiU £ttff2 fc. Jt«W 1 Gtt*T*8t 
5. 

3 . MM ( 1 ) 

MM ( 1 ) fcHC&*B;KyxXT/l*tM ^V^PJSr 
-W4. WJ ( 1 ) y#S&HJ!<7)«&ft 

4 . MA ( 2 ) Oft* 

*mm-A fymizwizmmm ( 2 ) 

8(4. W iS>?$)<7)*ttt*2ltt:mm 

£W±» ( 2 HcJ y«j£g$ 

[A] T&£0smfc*ll££* [B] T*6»™t 

[0 128] f-s ■y7 , Fft3MIWi:LTfc. MS 
A-*'y/7 •/ J? L-CWfifV *mM4 Cit^T . 

<t 0 . *-*y 7y y fc JS*Sr«fi!tS# [ A ] <0 

[0129]**:. mm\9 tj: 0 . o*ifc*ttK&J: 
s. 

6. «We^>yK^»« 

>vY*m^mmi o«4. affisst^ 
iyig<. ttzm^y-jumaKi^-rhzt^x' 

# . Sift icMii^^ D n n ^#l) £ b tfX't h . 

[0130] ztiit. HMCT4 ct y t^ssw 1 0C0# 
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a>\ f&m&^coffifmm [ a ] £ tz s z t 

ti S . o4 9 » Uttffil 1 0 «»>f«liW%l 
IWSttO. 41 lmmti)-5!t^:)PfLt, HMM4 

2 2 1 mm?*-^ fcfcJi. Srfc. SftW^^I 
*S^*aj3K£fcov^Tli, "H^flfiXPl" D. Hu 

i it< p. 65, t&mizwm%m&m&. 
[oi3i] zti^itm^. mn,mzmitwmf& 

£-e# htsm< vow -v v % t vhvmmiis v 

[0 132] 

imimni xminmrnmnzxtui . «ut* 

tkm^mm. jm&m j # j©&&£aflw-s z t 
mzn%-nmm, oa«i& 
mts*xmsM&m<?mt. mmm^^>mz^ 

t&ZtWTZZ. 



[Hi ] tfflfcammmtwj&hUMP&wm 

TS>&. 

[02 ] *mcD^&i/-;imz-®fe-f&^i''>?' 
[03 ] *%wcomRi'-jim^i£tiimo ! rw 

[^^SJBJ] 
1 

2 
3 
4 
5 
6 
7 
8 
9 

1 0 



mftm-z hmfism ( 1 ) 
grn^-x hM^ffl ( 2 ) 
Mttwa (3) 
mm^-xhm^mm (4) 

eyy-M8) 
eyy-h (9) • 
t>y-h do) 



l i : f yy—h (li) 
l 2 : eyy-h (12) 

1 3 : fyy-h (13) 
14 : h'y^'-h (14) 
1 5 : h-yy-h (15) 

1 6 ■. mftis-jimmimm 



[0i] 



[02] 
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(51) Int. CI . 7 iSgf FI • (##) 

C 0 8 L 101/00 D 0 6 M 101:40 

// D0 6M 101:40 15/507 Z 

F^-A(##) 4F072 AB10 AB22 AC05 AC08 AD05 
AD41 AD42 AD52 AG05 AK15 
AL02 ALII AL17 
4J002 AA011 AC031 AC061 BB031 
BB121 BB151 BB171 BC031 
BC061 BC071 BC081 BC091 
BD041 BD121 BG061 BH011 
BN071 BN121 BN141 BN151 
BN161 BP011 CB001 CC031 
CF051 CF061 CF071 CF081 
CF101 CF161 CG011 CH051 
CH071 CH081 CH091 CJ001 
CK021 CL001 CM041 CN011 
CN031 DA016 FA046 FB266 
4L033 AA09 AB01 AC12 CA45 



